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Introduction 

This  is  the  final  report  for  an  AASERT  grant.  The  report  is  a  copy  of  the 
Ph.D.  dissertation  that  resulted  from  this  research.  There  is  also  an 
appendix  listing  the  publications  and  presentations  that  resulted  from  this 
work.  The  work  addresses  the  behavior  of  the  rare  earth  erbium  (Er)  ion 
implanted  into  GaN,  with  co-dopants  oxygen  and  fluorine.  We  are  pleased 
to  acknowledge  our  collaborator.  Dr.  F.  Namavar  of  Spire  Corporation  for 
his  ion  implantation  and  characterization  of  the  GaN  material. 

The  GaN:Er  luminescence  properties  were  studied  versus  temperature 
(lOK,  77K,  and  up  to  room  temperature),  annealing  treatment  (number  of 
anneals,  duration,  and  temperature),  co-dopant  concentration  (over  three 
orders  of  magnitude),  and  the  Er  density.  Co-dopants  (oxygen  or  fluorine) 
were  essential  to  the  sucessful  detection  of  luminescence  in  the  1550  nm 
(^^13/2  ■  ^Il5/2)  band.  An  annealing  treatment  following  the  ion 
implantation  of  the  Er  and  co-dopant  ions  was  also  required.  Photo¬ 
luminescence  lifetime  data  versus  Er  density,  pump  wavelength,  and 
temperature  are  presented.  The  GaN:Er,d  material  was  studied  with  photo¬ 
luminescence  excitation  (PLE)  spectroscopy.  The  signal  was  at  the  peak 
luminescence  wavelength  of  1539  nm  and  the  pump  scanned  over  the 
wavelength  range  770-1010  nm  using  a  tunable  Ti:Sapphire  laser. 
Measurements  were  performed  at  77K  and  at  room  temperature.  The 
results  showed  the  usual  thermal  quenching  for  most  pump  wavelengths, 
but  not  all.  A  GaN:Er  metal-insulator-n-type  (MIN)  diode  structure  also 
exhibited  1550  nm  luminescence.  Cathodo-luminescence  measurements 
showed  weak  980  nm  luminescence  while  the  PLE  measurements  did  not. 
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